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“Crowd oil” instead of “crude oil”: building-integrated compact plants for the decentral-

ized production of liquid fuels could cover a large part of the demand (Graphic: Nature 

Communications) 

Researchers at the Karlsruhe Institute of Technology (KIT) and 

the University of Toronto have proposed a method enabling air 

conditioning and ventilation systems to produce synthetic fuels 

from carbon dioxide (CO2) and water from the ambient air. Com-

pact plants are to separate CO2 from the ambient air directly in 

buildings and produce synthetic hydrocarbons which can then 

be used as renewable synthetic oil. The team now presents this 

"crowd oil" concept in Nature Communications. (DOI: 

10,1038/s41467-019-09685-x). 

To prevent the disastrous effects of global climate change, man-made 

greenhouse gas emissions must be reduced to “zero” over the next 

three decades. This is clear from the current special report of the In-

tergovernmental Panel on Climate Change (IPCC). The necessary 

transformation poses a huge challenge to the global community: en-

tire sectors such as power generation, mobility, or building manage-

ment must be redesigned. In a future climate-friendly energy system, 

synthetic energy sources could represent an essential building block: 

“If we use renewable wind and solar power as well as carbon dioxide 

directly from the ambient air to produce fuels, large amounts of green-

house gas emissions can be avoided," says Professor Roland 

Crowd Oil – Fuels From Air-conditioning Systems 

Researchers Want to Use Air-conditioning and Ventilation Systems for Decentralized Production 

of Carbon-neutral Synthetic Fuels – Publication in Nature Communications 
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Dittmeyer from the Institute for Micro Process Engineering (IMVT) at 

KIT. 

Due to the low CO2 concentration in the ambient air – today, the pro-

portion is 0.038 percent - large quantities of air have to be treated in 

large filter systems in order to produce significant quantities of syn-

thetic energy sources. A research team led by Dittmeyer and Profes-

sor Geoffrey Ozin from the University of Toronto (UoT) in Canada now 

proposes to decentralize the production of synthetic energy sources 

in the future and to link them to existing ventilation and air conditioning 

systems in buildings. According to Professor Dittmeyer, the neces-

sary technologies are essentially available, and the thermal and ma-

terial integration of the individual process stages is expected to ena-

ble a high level of carbon utilization and a high energy efficiency. 

"We want to use the synergies between ventilation and air-condition-

ing technology on the one hand and energy and heating technology 

on the other to reduce the costs and energy losses in synthesis. In 

addition, 'crowd oil' could mobilize many new actors for the energy 

transition. Private photovoltaic systems have shown how well this can 

work." However, the conversion of CO2 would require large amounts 

of electrical power to produce hydrogen or synthesis gas. This elec-

tricity must be CO2-free, i.e. it must not come from fossil sources. “An 

accelerated expansion of renewable power generation, including 

through building-integrated photovoltaics, is therefore necessary,” 

says Dittmeyer. 

In a joint publication in the journal Nature Communications, the sci-

entists led by Roland Dittmeyer from KIT and Geoffrey Ozin from UoT 

use quantitative analyses of office buildings, supermarkets and en-

ergy-saving houses to demonstrate the CO2 saving potential of their 

vision of decentralized conversion plants coupled to building infra-

structure. They reckon that a significant proportion of the fossil fuels 

used for mobility in Germany could be replaced by "crowd oil". Ac-

cording to the team's calculations, for example, the amount of CO2 

that could potentially be captured in the ventilation systems of the ap-

proximately 25,000 supermarkets of Germany's three largest food re-

tailers alone would be sufficient to cover about 30 percent of Germa-

ny's kerosene demand or about eight percent of its diesel demand. In 

addition, the energy sources produced could be used in the chemical 

industry as universal synthesis building blocks. 

The team can rely on preliminary investigations of the individual pro-

cess steps and process simulations, among others from the Koper-

nikus project P2X of the Federal Ministry of Education and Research. 
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On this basis, the scientists expect an energy efficiency - i.e. the pro-

portion of electrical energy used that can be converted into chemical 

energy - of around 50 to 60 percent. In addition, they expect carbon 

efficiency - i.e. the proportion of spent carbon atoms found in the fuel 

produced - to range from around 90 to almost 100 percent. In order 

to confirm these simulation results, IMVT researchers and project 

partners are currently building up the fully integrated process at KIT, 

with a planned CO2 turnover of 1.25 kilograms per hour. 

At the same time, however, the scientists have found that the pro-

posed concept - even if it were introduced all over Germany - would 

not be able to fully meet today's demand for crude oil products. Re-

ducing the demand for liquid fuels, for example through new mobility 

concepts and the expansion of local public transport, remains a ne-

cessity. Although the components of the proposed technology, such 

as the plants for CO2 capture and the synthesis of energy sources, 

are already commercially available in some cases, the researchers 

believe that major research and development efforts and an adapta-

tion of the legal and social framework conditions are still required in 

order to put this vision into practice. 

Original publication: 

Roland Dittmeyer, Michael Klumpp, Paul Kant, Geoffrey Ozin: 'Crowd 

oil not crude oil. Nature Communications, 2019. (DOI: 

10.1038/s41467-019-09685-x) 

 

More about the KIT Energy Center: http://www.energy.kit.edu  

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

http://www.energy.kit.edu/
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This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

 

The photo in the best quality available to us may be downloaded un-

der www.kit.edu or requested by mail to presse@kit.edu or phone +49 

721 608-21105. The photo may be used in the context given above 

exclusively. 

This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 
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